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apparatus and method which can process an object 
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e position) 4 H^M]^ 4*1 ^#"&4. *4^4 ^4 (100)7]- 3}-^ Aj-^fl IE^- ufl7l #tj|<fl &4 7g 

4-^1il^(104)Tr *fl^l<fl A^Bi(i04)^ 4(300)^-^^ ^I^IH »fi«(101)» ^l^B] 

t|- p A-|^Ei (104)^ *7j- 7l5lfe J£A]^] *7J- ^ o ) ^ ^ #^tJ]- ^ (100)^1 ^1^ ^Hl 



A^Ei(i04)fe ^ ^^(^a]^)^ e|^E^ fci, ^ ^^1 ^ 

^€l=f. °1 ^#?ll^r ^^^Hl ^^]^! -^^H ^ ^7^^fl^ ^]^r4] ^-^Pl^-A^ 7^^1^, 

^"^^! ^i^^f^ ^^f^r 37fl^| ^<H1 ^^s]^ sa^r. ^1^^ ^.^ ^1^^1(104) ^^1- 

of ^^e)^i{w)» *\ (104)^-^1^1 ^ a^. ^^bj^kw)^ ^^b)^cw)» 

»(300)oflAi ^e]^(i02)^ JE^BS nfl ^ ^.^l^^M *\ *\ ^) H (W)« «a1 ^ #(300)^1 £tf ^ 
^ Ai^Ei(i04)7r^^^l(^Stfl ! *fl*l)<1 ^1^1^ slH^ ^\^}^ 7^^^^ 

^K}. ^HE^I ^tJ- 71^1^- 2Ea1*}*| ei^- ^1^1 7-1H ^1 5^^- #e]^pl- 7V|ej ^1(100)^1 

o)^|a^ ^1^^ ^ ^E|-a(l02)<H| frlSMttf)*1|A|£ «■ nr ^^K 



a^e] (104) fe «^-o|-^ 7}x]v\e)-^ ^-^f4. ^I^Bi (104)4 ^T^l^fTfl *7j-^5i -Y-*o>ji, 

att H^^l^ ^^l^Mi (104)4 7J^^£^- ^5)^^ ^-^V^K a fl#*^ m^el^](W)7> ^7fl^ a^ ? 

?i4 ^sj«4. ^i4« ^(^, p>o]^^S ^?_>o]J 

4 ^a]^1 Af^Tj^sl ^51(^3], 50 mTorr)S ^]#^ 7]^* «fl#*"€r ^l^tfl ^^^l^Afl^ 

tq^H.^^ S^-q-. «fl#^:^r ^l^cfl Jf-7lj 2inm€" ^ ^^^Tjl efll^! 44-^ ft* 7 

pj^- z}-7] Sf 2kiii4 ^-fi- 7}xl^, ^fl#^^ 7}]^#^~ 50% 9E«, A?^j^A^ ^1^] ?£t 7}^5I 

«fl#^ ^7l ^^A^^-Hi ^^}A^-4 ^1^7114, >1^^?14 afl7l^?14 ^V^l 

♦ ^3 7] XI ^ 71 ^ 01 o, £ ^^}, 
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4 (104)tt 444^^ J£^r4 4^1(282 : bias radio frequency power supply)4 ^ fl" 4^(284 : matching 
box ; ^ 4^)7} &:n, <ti;3l4 4^(120)4 (plating) ^^jI 514- 44 4 

2L^4 44(282)€- 444*H(WH ~g~4 4^T 444^(<*Ii^tfl, 13,5MHz4 :H^4)€~ ^]7^VJ1 514. 3^^(284) 
^ 44^?(102)tfl4 44 ^t-tt -£-^(a stray capacitance of an electrode), 44 ^f"fr ?1 ^ ^4 — (a stray inductan 
ce of an electrode) ^4 <=8 WW- ^ 4^(284)^, *fl«4 ^f*Hl W4 *S * « * 
igU-l-i- <>l-g-fM=K S^]^ 444*((W)-ir U=*M 4*4 ^ 444^ ^^Hl 4^fi4 7H~^H 4*°fl 44: 447 r 

^444. 4* 444^ v}o}o]+ :g<a-ot] 4^4 ?a«n^i ji, 444^ ^-4 4*ih ^wt ^ xi4. ^ 

4(283)4 4 7}3j-^ ^"Hr^ #^"(200)4 -§-^(210)4 44 ai4% v $14. 



444(102) 4^ -^4^ ^gH(106)°f| £^4 QQ*-^ ^ 514. ^H(106)^r 44^(102) 

* *fl7|4-:a, #43-4 4^-& ^444 +*1*H, #4^4 ^£7 r ^*}4 ^-^1^ 444 

^1(W)4 44 347} #3HRr 5J* WW. :^4* 4H(106)4 5- i4 5144^ 444 44^(102) 444 s 

44 ^444 $144, 4^r4 :*l4^ ^H7> 44^(102)^1 44€ ^5= &.3Z., JEL^* ^gH (106)4 $1*1 JE 1^1 £ 
a)^ 44<>|] ^lt_V44 ^feuf. 4^(100)4, afl^tfl, &4 ^Z(TMP)^ ^^Sfji, 4^ ^4 €iL(S.4 

44) ir 444 4443 (102H 4444 Si 4. ^ ^ ^4 444^ ?fl 4 B 314* 

^4 ^tIHI S 514. ^ ^ *£Lfe ^4(100)7}- 4-g-44 nHlfe- 4^4 jl, a}^h^ 

44^=1(102)4 44*- 314^ ^(106)4 rMI^I tJ-^O^Stfl, 0.1 *fl*l 10mTorr)J^ -fr44^f- ?fl^4 

4. 



se^t, s £4 4-b 44 ;£4, ■& 4^^, ^^1^ ^H(ioe)^ ^4-^(102)^1 4^ ^^4^ 514. 47] 

4, tf 4^ °I4 314^ ^^(106)4^4-^(102) 44^1 ^ ^f^ ^4^^! ^^44^ 4444- ~=i^4, 

4^ w J_M.7 r JI4^ ^^(106)4 4^^(102) 4°l°fl ^1^4 Si 1 ^^ 



^4^(102)4 ^4^1tt 4^ 4^1^7fl 7 r ^ ^ ^(140, 170)4 ^444- ^ ^(HO)-b 4:-^ 7^ 
(130)4 ^^44. 7 r >i ^ 9(170)* *4 ^^4(170)4 ^#€4. 7^ ^^4(130)^r 7f^ *^*(131) 

4, ^(132)4, ^H»si (134)4, =a**l-fe ^ #^(136)# ^Ji 514. 447 r 4^= 7>^ 

^ L 4(140)^- 7}sz ^-^4(161)4, ^(162)4, ^ ^» ^♦4{164)4 ! ^Itf ^^4fe- 4^~ ^#^(166)» 
514. 



ifitn, ^14 -^4^^* 444^- ^8+*Hlt 7}>, *-&«(i3i)* NH 3 4 SiH 4 7>^ ^-4 7>^(^^ 7f>i)# 
ISt HJ-^fl ^^«4- ^^14, 44-^(102) -fl 7f^z^ 4^^ 4:^44 S^, ci z , HCi HF, 

BF 3 , SiF 3 , GeH 3 , AsH 3 , PH 3 , C 2 H 2 , C 3 H a p SF 6f Cl a . CCf 2 F 2 , CF 4 , H 2 S, CCl 4? BCl 3 , PC1 3 ^ SiCl 4 CO ^ 4 
4 ^4 514. 

7>^ ^ 7|| (160)tr 7f^ ^-44 (131, 161)^1 4^14 ^4 ^ 7 r ^# 51 7>^ ^4AJL 7>^ 

■^(131)* 4^1%^^ 514. ^^(132, I62)^r 4 4 4 (W) 4 ft 42, 4 44 714^ 7fl^4^., #4^ 

4 44 444 ^lifl4^ ^1H€4- 

4^ ^# &H*^(134, 164)^r 7^4 ^4^4, -^^1 AS. ^ 4^, «1^7] 4^ ^ -fr^^* ^ 

4 ^4-44, 444 44 &H#4 (134, 1 64) ^ 7>^4 Jl^4 4^ 44f44 4Tr^4 ^ ; S#4^- 
S4 4^ #^44 4^ ^ 7]] 4 44, n44, 4^ ^1- (134, 1 64) 41 ^ 4#4 -7^ 4^H 

444 4 4^4 -r 44. 
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-i-A]-g-&>c4 ^ Hflt^S-^^A] *^§-fil ^^-Sr #*l*r.3L $14. Hitb, iJ|JM -"Ml 9} 

3. u]^x}^ •8*1*1-71 fl*IH, 4^ ¥^3.(136, 166) fe PTFE(«H*«). PFA, #Bl*] n lH. PBI£ r ^ *4<$ 

xHS.o\] o]sflAi 5M. a*, 7}-^ ^3.(136, 166)* I^Sfe ^fl^l ^4 *134 2]<H£ 

^-tg-SVcf. a?}-, 7>i ^5.(136, 137)<H1 o]^^ S.^ n-H &4 



£ 6afe 7)-i ^ ^(140) Si fl^E*1al, 51 6dtt £. 6a5l VI -VI 41^ 44 #1 * ^SL^l l}. E. 6a U E 6b^l 
Sfe 44 £4, 7>i *g(140)£r ^JS-S. <sl^-<H^lfe *R-3 £-511 -¥-(146) 4 7>i ^3-5.(136) 

<H 51^(141)4, £^^(141)^ ^€ a-S" 4^ *3{142)4, 4^ f-j£.(142H 3*r« 4^ * 

■3- Jt^(143)4, 7}i f-3.{142) £ 7>i «l|»3(138)oll 3*r« ^♦ J i 1 (144)^-, =H3€(102)Sl M^S\Jl 
€ ^#^-(145)* 3^44. 

S'flSMI fi^tfAS bB^1€ 4^ -SPg- ii*(143)^- *1 3 -8(102) MM 7 r i<q *g^4fe 3H1 7H^ 

JPL sat}. 7}i ^t>£- °l3Hl 4^44 4^ ^(140), aV^-ff (radial flow) JEfe 

44*I|H 1H4 4""-^r4fe- 44 3«-g_§ =^E_ &r}.. 



7>i ^ ^ (140) 41^4 71-^ir 7}i BH»S(138)^ m#T t (144)*H afl7l 7}^}r]-, 7 \£z. ^ i^-$r ^ 

A 0.1mm ^S^l ^4^1 5**1 #7l ifl*^. 7 r i it** 7)*H *J 3) -g (102)41 =S^r€ ^S5(106)3 4 

71^b)-e 7>i $ (140) tflJM #44 *r 4fe <r£-£- i^^s *H44- ^ &4. 6 1 «1€4|. -^ahip^ 7 } 

^ ^(140)^- 7f^ ^4(143)314 ?^ 0 1 ^ Hfl*^- (144)1- Tl^Ai -f-S(142) ?J 7>>. i^#(143) 

^■Sl #^1 SaLl-^AS. ^I7l-3r}~ 7^$} 71! ^ 91^- 



E?3r, 7Vi ^#(173)5, 7l>r -?g- ^.#(143)3)- ^o], 7>i ^(170)ofl ^^1^°! Xiol, 7\£l ^ ^(170) 
* 7}^ *5 58(140)4 ^ Sflch. 4^1 7>i ^(170)^- £%S^(171)4, «-*7>i *a(17 

2)4, 4^^! ^ ^#(173)4, aH#^(174)4, ^§^(175)* ftfe^-. 7>^ -g-g- ^(140)4 * 
SI 7>i -g-il- ^3(170) Ml^Sj 71-i-b 7>i afl#^(168)°)l ^#-7(174)1- ttfl7] 7]-^-S}-^. 7>i ir. 

2|-7l ftf 0.1mm ^£J*1 n L ^^Hl afl^-ofl, 7 }i t^^a^ ^e)^(i02)<fl ^^1^ 

106)3. afl 71 «Vcj e>H 7}^ ^ ^ (170) m^^l *Hr^& ^ Sixr 5:4^^3 ^l^lft ^4- °1 "fl-S-^L ^ ^ 

AHjsj 7>^ -g-^- ^(170)£- 7>^ ^§ in#(173)^L4 ^^^1 afl#^(i74)-t tI^a^ ^a o v 7 ^ s s{172) ^ 7 |. 
i ii#(173)*fl£l ^r^- ^3] 3L 34-^^-3 7fl7lSl-fe 7V^-S>7ll §>J1 #4. 



^. SlI^^. ?]S(152)fe 7j-i^^ ^(140)31 tilj#^(i44)<Hl «fl*S(138)*fl "S' 

^ Si*! fH.(l51)« Tl^A^ ^i£H ^4. oVa^S. ^«(154)fe 7^ ^ (170)^1 ^#^-(174)^ 

#S)o) 7j-i ufl#3.(168)^l (153)1- 71*17^ ^#5H 3gS(152. 154) zI^MItt 

tfl &|iL €-7f iJBjel f)-^ TflE? ^ 5. (getter pump), ^Pr H (sorption pump) ^ aeV=>l^. ^H(cryo 

pump) -S-* SI 4. 



"U-^ «|H(151. 153)fe 44^1 €«-(132, 162)^1 7?|U-a|6|| ^Sl <tH.(132, 162)^1 sfliflT-Hj 7 H« 0 > 

slcf. o] ^34, (132, 162)7 r 7l]«J-^ ^S.*1 #ef^r ^el^H^ ^H(152, 154) 7> 
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±y\ ^E)-a(io2)^j £3 3 £4 ^3 ia (i5i, 153)7^ 443 ^ 3^ e j A^-jfEi ^^<h 

5*4 ^ ^ ^*(152, 154)^r 44^4 3 33 4^4, 43 2^ 1tL(151, 153)7 r 7)1434 **h 7 r A 

3^sH Si4. 4. 3^ 3 = (152, I54)fe 44^3 333 f-e>SB> 33 333 7RK>fl oHt^zvz} 

*q 7 r i 3 (HO, 170) ££43 nB7l* 4 513% ^M1434 51? «H(152. 154) 333*f|(W)# 

o|^*>?m aiai-as-JMI 3»4^ ^4 *HSb)(io4)» 3-£-33fe -§-431 4 514. 443, 34 

152 154)4 4^ <g (140, 170)* 33 4* 7 r ^3 <344 £3 3^£43 3344- 3 ^4, 7 r i 44 
£#(143, 173)* 7}i *S ^31 4fi-*Hr 44 «4#*l! 3*113 43fe 34 434 4 Sl*1-H 4£ 3 

(140, 170) £3.^33 4434 sL-a-i- 4344 514. 433, 3333(w)tr ? r £ 44 ^(140, i70)£s. 

^■61 Mfl#^l 3*R3 £33 4334. n 44, 3^ ^H(152, 154)*r 3 ^ e| sfl (W) 3 3.^-1 «-4s4 3 

37 r 4^4 4-- sa>B 44- 



Ji ^Aj^ofl Pl-e>l3.S3>^ p>3 3.5.4 a)143133(U0H 3*03 *fl3}44. 4335-4 31 3 3] 3 3(1 10) fe. 

Iq?icfi BV^n.fle€-i.s. 3-f-33£, a.* 2.45Gb^ «}«]as4(^Stil, 5Ktf)# tt-fltf 4 514. 4335.4 3I43H 
3 (iio)343 1494 4335.4^ a 4 an «d«:7l (11241) 3313 34^37} tm, te £fe tem ££ 1£5 
tfiS44. £4, £ i3!4fe 33334 ^imeiiojEi (no)S- 3447Hr 4341- 444^ 33#31334, 4443 

3 3ft-fr #1*1-71 4H4 £343 (stub tuner) xr 3433 514. 



ojBfluf Jf7.J]<120)-c- 4£ 2:*}4(122)3-, 4314 44431(123)4, 434(230)4 4£ 514. 4£ 2:^(122)4 

-£:£ 33 ^1(121)^1 oVEfli4 ^^-7fl(123) ^#3^^-7H(124 ; slow-wave member)^, 

3(- ^(124)^1 ^^*>fe ?!^(200)# ^*}JL 514. Sft, #^(200)^1 *}-¥-^lfe (230)^1 afl^l 

514. ^14 Tfl (123) St l^s^- 0 ! 7BjLH?dEil ! iEll'ilsili)?^ 7f#s]jL 514. ^4 

(123)^ ^JEfe- *S 2:^^(122) ^ 7^ ^ES t 514. 



xj^sf. Jf7H{124)fe 3# ig-n ?i4^fe- 4°l3S45l S-Tfl 471 i^5] -fr^-i:* ftfe ^USS *1#-°1 

^icf. *jei-a (102)^)1 £ 0 J£|^r #4^4 H£« 5-«47fl 471 fl*S41, ?i4(200)^l ^^«H4 ft4. 

crl-efAi, 7-1^3)- Jf7H(l24)fe ^^-(200)^] #?J* fl^^t 3J"fr 7^4^ 4fer 7l^# S^4. *1^4 ^"^ 

(124)3-4^, ^^tfl SiN, A1N* 44S ^ 5J4. ^Stfl, AlNxr Wl-fi-^!#(e t )«l 4 O 0 !^-, 4^ n-l/(e t ) 

1/2 =0.33°14. 7-1^4 ^-7fl(124)» -f-44 4*1 35-43 f4t-g- ^efl ¥4#3 0.33all7}- S) 2, 4 

4£ €efl 4^3 o.33Bil7> 44. 444, 34(200)3 #34210) 4^* #t!1 « 4 5iA£LS-, a4 

(210)3 44(200)*tl ^^SlTfl -f- ^ 44. 44 34(200)* ^I^i4j 4 ^ 50cm, 1mm 343 4**1-4 
4^J44. 4^(200)4 344 4^(124)^] 44 2.^33 44. 

4^(200)* 4-a7lH14fe- 43 (radial line) 4* 4314(RLSA) Sfe Sa^-f 5| 3 4^1 4 (ultra high efflc 
iency flat antenna) 4 i 43fe 44. 4, 4 4^4 3 33 *J 3 3 3414(11* 4^3 ^44 ^33Efl4, 

44»il 71^1 ^ flig* 4* 3 sil 3 4)3 344 33 334. 

£ 7, E 8, £ 9 * s. 104 £ 1^1 £44 44 4^4(200)3 ^1333 ^3£34. 3 4°fl, 4^ 33:(200)* ^ 
47>'-I*r s* «iJ:(200a, 200b, 200c, 200d)4 333 444 £ i a ll £34 «4s4 3 3 43(ioo)^{ 4 
4€ 4 514. 

44 €4(200)4 til 4 T 4*§3-A3. 44 334 4^ v 3 4^(212, 214)-2.S ^44 447)13 T 7>^^v 4^(210) 
^ 7>^14. o] t 3^4 4?J(210)* 3 01 33. 44 3^(200)3 433^1 ff^^l 44-7113 

^« a ^ afl<g^Ei-. j£ 73 S.34^ 44 34(200a)33 343 4333 444 334 64 t 8*H« 4fe 

4- £ 8, £ 9 £ loofl £344 44 34(200b, 200c, 200d)33, 333 4343 444 334 43^^14 
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4*r4. £ 10«fl 51*1 *H?** ?i^(200d)^ T*H§tf T 7}*g^ #5> (210)S] m*H Si 

a] j^g. 5Eth ^(2 lid, 214d)°)l S}3H -ti*ll ^ v * V^-fr ^tt4- 



T 4^ #3J(210)* ^1^(200)^ fi^«t| aJl^Sl^ T #^ (210)51 D J£7l ##(200)31 €*fl S.^ 

^^ Ai ^4 ^^§V?11 ^ o)7j\^ -fi-^.^(230)* ftt\*}c$ 71-^1 4<£*3>1 ^UsRr 74* «J 

7]«t* ##(200)* *?m(230H Cfl^^-y^ »1* g-S* 7>^^7l nfl-&°f|, *#^(230)3| *Bl 

# H o v ^l«l-^ n-g-^t] *4^ D V *~lel# ^ XI ^ 

44 ^-o] z]-zv^ T 7>H4> V «^(210)* A}^5g^ 7^* ^fe #?J(212, 214)* aL^«4. ItQ 

^1^]^, 4 #^(212, 214)^ zjo] ( L1 )fe 4 S 13£4^1 o)3 4* 4431 4 2.5«B^1 

flfliflS. -S^4. 4 *^(212, 214)^ #* Iron #-SK>14 24sl #^ 4°l3l 43 (L2)* 

44(X 0 )4 ^4*=* ^ <=! »1 cf. ^r, 443 *3J(212, 214) Si zioj(Ll)fe 4* *\£-3- 44^*1^ ^flS ^ 
*4. 

(X 0 x \N e t) ^ LU(X 0 x 2.5) 

o]4 7jc) 3-^(212, 214)* ^^?»S^, *|^.(102H -Jrl^ 4°l33.43l ^§ *r #4. 

4 #?1(214, 214)* #* ##(200)3] ^4]^ ^^Rr AtA44 *^(212, 214)3} 3^r«43l H*MM tfl*M 7| 

*}*T 5S4. T 4^4 #?.(210)* ** 34(200)31 f-wi li^** ^ ^4* 1*1*1 &4. ^#4 

^AioflA^l 7|e}7l- 2«fl7> Sl^, #^(212. 214)31 37lfe 1.2Hfl tfl# 2«flS ^£4. 



E ^ (210) Si l^J-o]i4 nflAlfe U£.t- 4* ##(200)31 #*ll iL#°fl7i -Lf#4?fl 4 * flfe l,I7,i 
8, £ 9 S E 1<H 51## #°fl 2)1434 4fe4. ^, (212, 214) 43 ^ #<t4 7l)4=l# Sfjl. 

#31 L 7>^a> ^ 44(200) AS. *1*# SICK it!-, -r3?*V7ll ^ Slfe 4 

^Ittslx] 34^ ^ °J5iel f >S-* sfl-g-tt ^ §)4. Hi-en. ^#7fl <^^* n#s] 3.7] * ^^J- 

o] 514. #^(210)* *^ HSL71- <y^sH »C4B1-S. ^4541 E^- i*#°l l^- ^t ^fll* * 

51 Sa^K 

^ ^4 (200)sl -^ £ flJf# 9«| v}*]3.5Z.$7\ >frA}Elxl «>q &}7l ^i^(200)sl 1-efl^-^lfe- 4 

ej- 3L ^ m ±.X\7\ ^AjsH£ ^^*>Cf. <=} t4 i^fe ^^(200)Sj ^Eflu)- Si** #7} A] ?j 7] 

*S. ^^Jfi-(122)fer 9>^li4 ^r>S v -¥-^(123) ^ ^1 e^'Sl *-^^-4--Sl *£'fl5l-7> ^S] ^^7> £l5L^- 7l ^ 

A. ^J-ij^ ^-c ^]A14 (*4 £A|o]-fl-)_g- ^-s. 2:^^(122)^1 ^^ttc}. ^-£1 ^tH ^^1 (121) £5- 3: 

i«(122)^l »^1* *)-!- i°J*AS^l *£ ^^(122)31 i^Sl ^5LS_ *H 

t^c}. 2:^^(122)* ^l^lc}) iEfl^elli § SJ^i*<=l *°1 vH-¥-^l 7>**|-7l 4^* 

7fls.s. ^la?!^. 



*£ i£^^(122)* S>Efli4 ^^-7H(123)^1 -JlElM ^^*7}1(123)SV Jf 7fl (124)fe ^ l7i£* 

o] ol ^uf, ^£ 2:^(122)^1 ^**1 ^HtAS^, «-^(i24)Sf #^ ?i^(200) 44^1 * 

5L-W- ^H«r^ ^ #4- -¥-711(1 24) s|#*^^" (200) n^sl *£fe BffilaS^- ^lMell 0 ! El (110)31 f>olHS.^- 
71- «fl o?m*} fl^S <?1§H7^4 Jf^( 12 4)S]- ^(200H^o} ^4lS. ?i4 7}-3fl*} 

7f ^^4. o| ^4 7^4 if *t] (124)5+ Ai^(200)-sl < a i 8#*V^ 
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4t*tfl. #^(200H H^A^l Q*\7\ *S^14 ^^^(102)^^1 *L*I|£) #^3^> ^£7} 7^-6} 

2*) *|e1« * ^3^(102)^^ aflT^ ^+7V 5d# -ME sa^. Eft, 3)3-3(102)4*1 ^HfraJ-S-S ^JE 
7\ «K£*(4 7>«(^ ^ej £L7]7} ^Hfl ^ 54 > #^(200)4 *H £3*4 

^l-sfl-H #e^V ^sl^l ji#S4 ^ff^. 



^8^(122)4 giJ^L *1^4 ^(124)^ ^(200)3 *M4 ^-al, 6 o^fe -2- ^ 3 4 

^d s, ^ #^(200)4 3^3 °14 ^ch *i 73 s n>^7>xi^. i-e}^^} ^e|^l #S4 ^SKr 3H 4*8* ^ 

-R-#*(230)-£ *1 3 -8(102)3 ^ Vj f ^H^S 351-^ £^(200)4 ^ el ^(102) -444 4^14 5fl4. ** ^ L 
(200)^^^^(230)^ 4^ 4^-4 ^r^4 tflaflaJ^S, £^(200)* -fr£*(230)4 

S.^4 5L3L^i 8A4. 



3=«, i««(122)4 7]^-fr -R-^*(230)4 3**1 *fr*|efc£ ^^^(230)^1 £J£fe -8-S*(230)*1 

^Jf ^^^1 Jg-^.* 3i*l<hfr ^a^KS.^*! ^]|o]| ^ ojcf. -fr*i*(230)£l -5r3E 73144 3]«B^. 

^7B(I24)^ ^^-(200)^1 <r Sfl4. *3l*(230)* 0 fl* -444 *B*1*H ^^^(102) 

4 :a^£H 91^. ^eH, O *3^1 44%^-^ ■fr ; 5l*(230) l 4 1^ ^-7fl (124)4 ^i^ L 

(200)3 *fl4fi -5 s 



■fr^«(230)* Sfl-tir^l^CAlN)^ -B-# 5fl^LS ^l^^^l^ -frS*(230)* ^e]^(102)^| ^^4 ^l-fl A 1 * 
* ^^-(200)^1 ^E^l »>l a*. ^-^i*(230)-& ^^-(200)^1 ^1 El •« (102) ^fl^^l *4|7l4 ^fr^l 

<H ^e)^(i02}^ ^-4 ^l^ A: f ^J* Sl^K fr^*(230)# ^^S*^! ^ 7}|^^ 

-Y^a ^^-(200)^1 ^ el -€(102)^1 31^ <%ifr£ ^ ^3* ^1 s}cH q-H 

-g- ^^144a^ -^^^(230)^1 ^^Ife -fr^i* (230)^1^-1 4^-^ 0.5^^^ HJL 0.75^^ 

3|*>7Bfe- -fr^i«:(230)vflsl n><>l e]= o.6«l|4^ ^0.7^^1 ^^^^^^<H Sl^. 2,45GHz^1 ^}^]ZL^ 
34^- ^1^4 A 1 ^ 122.5mm^ ^^%(230)^] aJS^-?-*!^ (AlN) J^S. "T^^^, «f^> ^r°l, 

al^-i:(c t )o] ^ 9°]SL^ ^ ia^*(n)* 0.33^1 ^-^*(230)ifl^ "l-^HS.^^ 40.8 

mffl j£ ^c>. (4^, -fr^i^r (230) AINA^ -T^^m, (230)^1 ^Mfe ^ 20,4mmJa.4 ^ 30.6aiQ^^ 

o_x^ 3 ti>^3j^>7l)fe *J 24.5eiui ^fl^l ^ 28.6inm^ ^-^^ ^^i€^K ti^^A^^ ^^^(230)^1 ^^](H)4r 0.5 

X < H < 0.75X * ^HM^joL, atf «>^*l->|fe 0.6X <H < 0.7X * ^Jr^lC^K <^ 7H, ^^^(230)^^1 ^^1 
3Epf(A ^l^^^l p^las^ ^(X 0)^4 4* n-l/(c t)l/2* . X -X 0n# 

-8^^1^(230)^1 -fr^i^ (230) 4^^! 0.5«Hti ^S+4fe ^^47)- -fr^%(230)^ ^A^-^ 

^^44 ^1^4^ ^14^1 t" A J4^- A 1 ^^3^14. °14 si^lH. *^7f ^t||s. ^4 n4 a>4 

oj ^e)^ (io2)S.4 ^-4 ^i^o] ^7>^_u-f. c4^M, 4 ^-f 4^- ajajo] $^^4 s)4^ 



-fr^i^h(230)^ ¥47f ^-^^-(230)m^l ^4-^^4 o.75«ll SI ^^4^ f-4 ?i ^1 ^ ^l^ll 
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7} £|44 M.^^-p}^s] o]-a o]|uix]S. 3}tfl7} 44. ^ 4^4-&£r Dfol3.5_3}^ Jf32j-.IL -y&l -S-4^4^J2] <H] M 

*]tt -E 12<H1 Hj-sf g-o] 4^4(230)^ 4*1 *1 tl^fe 7 A^r 4^514. <$7]M. £■ I2fe 44^(230)^ 

T^4 444(230)°*4i£l 45^(^34^4)^ JEAlal-fe n5flS°j4. 444(230)3 ASL?\ 



44-4 * tfTM-Mfe £. 13-H1 5^14 44 g-o], 444(230)3 ^(H)* 0.3X ifl*l OAX (0.3A < H < 0.4X ) 
0.6X 0.7X (0.6X <H ^0.7X )5L 4^44. 4^(230)3 4?I1(H)7}- f7H^|B}£, 4^4(230) 3 4 

?1|(H)fe 0.8X 4*1 0.9X (0.8X < H < 0.9X ) SEfe 1.1X Ml*] 1.2X (MX ±= H < 1.2X )S- 4=8^14. :&4 <W4^ 
■S.3., 4^(230)3 4?fl(H)^ (0.1+0.5N)X ifi-*l (0.2 + 0.5N)X £E^r (0.3 + 0. 5N)X 4*1 (0.4 + 0.5N)X S ^ 
^£|^,N-Sr ^^^m. 44<H 444 4*34(230)3 4*fl(H)^ (0.1+0.5N)\ <, H <■ (0.2 + 0.5N)X EEfe (0.3 + 0. 
5N)X < (0.4 + 0.5N)X 4 4#444. 44^(230) 7fl3.3 7^1^ 4-E« JL^«H 4*14(230)3 4^ 

(H)» 0.6X l}1*1 0.7X 3 sfl44-fe 44*144. ^4, °94i4 4*i*(230) o] ^ ^ (34?l-§-3.8H 

S] f ^Slfe Tj-f , 0.3X 4*1 0.4X lEfe 0.1X ifl*i 0.2X *S34 A}-g-S - £ o|c)-. IE4, 
H£-4<H) 4*J3*1 ^el #4^4 ^afl Aj~§-3^ Zl 43 Bj-O)} J£ ^ olc}-. 



7>i ^711(130, 160)^- 43 ic#(l43, 173)3.43 44 7)-^4 4*i 7>^# ^4^-4 H|]<g37l ttflS-ofl, 7l-i.7|- 
3^3*11 (W)3 4^4 7l-S-^l« i rS &4. £t ES(143, 173)# (104)3 ^4H1 cfl-si 3 cfl^ 33°11 43 

434E, i7<M4 «-4s4 IlE-i- 4^4 4 &4. 3 5J4 sfl^47l ^*fl-^. ^-gel (104)^4 ^ 0 M1 -^-^^1 7.>^5|1^ 
^x|s}^ ^jo] iii5!^14. °1«>, ol&ltt ^^sflH. cfis}^ s i4# ta#^ ^^^4. £ 14^ 7\+ ^ 



5L 14«fl S^l^i- A>$)*|]ci. ^-^^(240)j4 ^^!r(250)# 5>3L 514. -S-?i^-(240)^l- ^-1^(250)-!- «>4^ 

^-^^S Ajs. ^^7]- Sj?j) ^^ft ^£ -B-?i^(240)-8- 30ot ^Sj-U^-nl^g- (AlN) AS. ^-^^4. ^^jg- 

(250)-^ ^-^^(240)^ SHf'dafl *^i*(240)^r 51^^(241)4, 4^ *^(242)4, «H*^(244)# ?J: 



7fi ^•^■7^1(130)^ ^•B i S.(136)7f 33- (240)S} S.<g^o)l ^#=1^ 514. -^-^J&(240)^ Hfl#"7(144) 7>^ 
Hfl#S(138)7> 514. £ 14^1 E^4fc T : !-?i^r(240)^ ^'A) (130)^1 ^ 7}^ ^-g- 

7!1(130. 160)^1 7Vi 4-«-€-<>l ^?i«(240)-e1 J£U^(141)<H] ^Si il4. 5. "2^(1 

41)7} SL-a^(241)-i- ^-^-slTr 7\±7\ A>^^)^« ^-*(|a} ^el^^] ^^4?fl H<y -R-^^lr(241) <H] 

^JE 514- m*. £^^-(241)31 11 Jf^-^ 7fi ^#S-(136)<H1 f£ 51^^, £^^(241)^ 4^*1^ 7}+ ^ 

-^■S(166)°fl t£ S14. 



tfl^a} 7>>i ^-^^l(i60)fe ^-¥-^1 £ 14 ^-hH-E -t- u J-44. ^44^, 4^.? ^f-^j ^4 7]- 

44 c >14 wfifi =q Hi-g- 7>^4 Hla4<^ ^*)147] 44 4^-4 4sl^ (102)^1 4-^41 ^e}^(i 

02j<^] E."y4cie|-£ -M-^-tJ4 1-42-4 HEft 7}^^,^] ^7] Efl^-ojcf. 

5L 14°fl §6], 4^4(240)^1 4«-4(H4)-^ 4^ ^ H lii-(l5l)l- 4"^ ^j = (152)^l ^'4^1 

ir 7}^ tifl #s (138) «H| ^4^14. ^ = (151)^ 7]^ 4#4 44 ^ fl ^}E£ ^^-S- ^S444. 

4-§- 6 fl, S 14-H1 £^]4fe 4^4(250)^ ^2:# £ 15€- fi=H ^44. Q \7]x\, 5L 15^ aV^^-( 2 50)^] ^4 

iiS(253)?- 44* 4fe 4^ 4(250)44^1 %tfl 44E^4- E 15^} £^14^ 44 £4 4^(240)* A>fl* 

(250)^1 t#(253)°l) cR44fer ^.44(246)* 4^4. 
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4^4(250)^ 4 6m ^M^l ^44-¥44(A1N)5lS t^S^. 4=fl*(250)£ 44^1 5i# 

(253)4- fl-a^a &4. 5L 15^1 £Al*K=. 44 fiol. 4 5^&(253H^r 44 ^7fl(260)7f 44*H $14. £4 -«M 
(2B0)^r 44(262, 264)4 u}H(266)S. -T^H &4. 



SflH(262)*r 4 2mm^ 4°)# 4^-4. n xflJf<Hlfe * 4^1 *4 (269) 7j- *84sH £4. 44^ 44 45. 
(269)^43 4(250)^ 44(256H 31 *W 4551^1 4515. 44 sflE. (262) 3 f4J -£-3.-fB| <S4sH &4- 4 44 
45.(269)3 £4^r 4 0.1m *1^# #fe4. 44 45.(269)4 44 4^4 443514 t|7}t4 014. £ 4 

^^-^ 4^°11 344, 444(250)3 4*3(256)°11 cflSH 434711 444 44 *57V 3 3-S (102) 3H1 

4 ^^th 44* ^*eH t A ^}^| 44* £ 4 &4. ^4. 44 45(269)fe- 44 7)^3 5124 4S» 4^1451 
a 73434 ^01 443)44^ 334 4 4 514. 



444(264H ^§ 45(268)^ 4 lira 3^4 45L, 444(264)3 ^445L5 944S4. ti 45(268) 

oj 4^4(240)4 *MH*(250) 40H] ^4 444(242)»ll tflsfl 7>1 <H 44. 444 (264) 4 434(2 

50H ^ A JS SI-tS 4°J34 444 3H(266H 3313 444(250)<>ll *im33 44 4(264)51 #4*4 3-4 
*4. 3M(266)4 444(250H tfl'SSHr 434(240)3 5£^<>fj *§Aj4 £.44 (246) 3| 4444. 

? 44(242)4 1-4^4 4 A 34 33)4514 *4s4J4. 44^43 33144 ^ 4^4 444(242)3 4*114 

4-g- 7}^3 4^«i 44 «4€4. #, 43 lOTorr 43134 444(242)3 4*H4 4 0.5iiun5 4^44. £ 

4 3 43^(250) 4^13 33444 4 50mTorr5 4J^€4. 34 43 33^=1(102)3 437)4 44 4^ 

4«13 4^4* 2-*i45L53 44 7>,i-l- ^33 4515 3 3-3(102)5 £ 3 4-S 44. 

4 43^3 ^(250)°1] 344, 44 7>ife 33 44°fl s.^471 4°il #4^4« IMM?]*! 4^ *le]4(i0 
2)sl ^51^-4^1 ^^4^1 si °J 4 ^44. 44 4^^ 444 ^44(242)4 ^^^J (102)^1 ^^1^4 4^41 
s?4 *4 1-5.(269)^1 4. 4s, 37] 4°11 ^l«fl t S14. 



«. A > 4711(260)^- 4^*(2504l ti4 sife ^sjHl ^^15 ^€ 451 slAo], <as-4l ^44 7j-^si 4444- ^1^ 

nllj 47.il (260)fe 51 16, 17 ^ 51 184 Sl^ if^S, cfl^l^ 451 5U4. £ 16^- 44^ 7«^(354a) 
7} f 4€ -f-S.(352a)7f -7^1^ &4 4^H(350a)^ 4^1 4 1 fl£' i 14. 51 17£- 27|j^ 7ll^(354b)7f f 

^ i# 4^(352b)7l- 4«1€ 44 4^(350b)S] 4cfl 4451*14. 51 18^: 37fl^l M# 7fl^{354c)7l- ^ 
*S.(352c)7} 7«1?1 ^-7} 47f|(350c)^ 4^1 #451^4- 



51 19« 4^4^ si 1*11 £a]4 44^4 ^2-1 4*l(iooH ^^f* ^ 5lfe #5liEi 4*fl^ 4^4 ^^4. s. 
19^ 5. H 517)4 P>oiii 5 .4 #4^4 >|el 4^(i00)°fl ^47}^4 4(300)^1 #^5l# £^44. 4 

#4 44 44 ^ e4fl (W) s| ^£tt ^t|e4io4)<H1 341)7-) 4I«H * ^ 44. ^iei4, CVD ^^^1 Si^^i, ^i^E4 

104)^1 2)4^1 3] *) e) (W) ^^r^-H ^ 250°C ^41 350°C4a) 44^1 7lircfl=H) 444 A 14°) 3^14. 

e»le)4 §4| # ^11^471 ^sflT), 1-e^e) l-(300)S s) ^ a) s| (W) # 4°l3-S-4 44^4 4^1(100)^ ^e)4 
(i02) 6 ll 7ii--?47i ?i^i 7}-<g7]?i4. 447415, A4JE4104H s\^M n ^ e] ^ (W) s| 45i» 4 250'C m^l 350°C 
5-4E-) aj^o S ^j-t.)?]^:-^^^. 444 7)40) zjiy4. 0)^4 sfl^47) ^gfl4, W^it) i-(300)£ 

e4fl(W)« 40I3S.4 1-434 4*1(100)^ ^ el 4 (i02) 5.4 ^ #144 4 ^ 4-t- *lellr ^447] ^o)) ^z) 

^■144. 



51 19°11 44^3-S. 51a)4^ 4c»l, #eiiE-i 4(3oo)^ 3j)7-)E)sfl(w)-S- a.4 « *144fe 444(3 

20)4, 3l^E)^l(w)€- 7>14fe °flf) 7)-«4(340)4, 2l^e)7fl(W)« ^44^ «fl «1 ^44(360)4, S..H4(L/L) 
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^{380)# ^-RJr^h £ I9*IMfe 2?fl^ ^ (102A, l02B)-fr ^ A lfi4. ^^€(102A > 102B)* H 

^A]t}^^lH^4 #*|(100)S] ^2^(102)11 aW. #(300)^1 ^ 



**^-(320)fe 3^3*l{W)**l*l*>fe e-*^*^, J^a]?]^ ^^7l-^» ifl^jl *8«1 

(340) 7}^ 3] *1 3 afl (W) 7J- ^ *i^(lG2A^Efe 102B)«fl 5^*8 3 ?1 , ^ ^ °1 

71-^^4. a*, ^4^(340)^ SWl ^ Sl^r H8 Z H1* 7]-^ 51*1(102 A 102B)^&i 

fl-fr^fe 3q^B]^(W)* 4-g- ^r^l^l ^IM* ^ C B 41 3 ^1 (etcher) f-H ***>7l *H1 -#£-^r*l WW 

^4. H^, *(300)* fl^W £#<**lsh ^ €*1£h ^H^f^h ^^^= L 

i& *RH^JI $l^r «l]S.5l# 3Lfl-*H 11^(320)^ 7}<S^-(340) 5 *M ^4^(360)^ 4 

^HHfe 7Hl$ >a^^r A^^cf, a* P (320)^1 ****** ^Bl -S (102A B=fe 102BH 3*1 *l *=) *l (W) • 



tHHK £ 14] ^1(100)^ ¥441 ^^^4. -r-a, 194] 3E*1 ^tt *}4r 

^{320)^1 ^H^j^l #1 ^ ej *j] ( W) » ^21^(102)41 ^jtWt^ 194H, ^e|-^(102A SEtt 102B)^<H^^} 1 4 
7\ *1 3*1(102)41 tfl^flrt).]. *|ii|-g{102)4H, 5*1 *| e} *lj (W) 4) i-^^^r CVD ^Aj^cfji ifel^&T 1 « 

(300)3 ^l^^(^A]^f-)7 r 3il^e)^(W)« *]e|^(102)4l £ c d^7l #41 n)^El^(W)# ^ 300 TC 7><@ 

^>7i fl^A^ ^^e]^(w)« 4i«i 7>-a^-(340)^i ^^-(320)^1 ^^tm-. 



o^t^ #£^El »(3O0)* ^*J(102A)4jA] 71^1 a}^^ ^e]^ ^i&th i 

^ ^ E -j ^(300)^- 7]^ ^e]^(l02B)^ ^1*^H ^^^(102B)^1 ^el$ -trft^]-* 

^e]^ ^-^^ 4^ Sflcl". ^^1^ i^^t ^-^^^ ^el^(i02A)^ 7>^. 

^ ^i^^jA^^r SiH 4 -N 2 0^^r. ^iN^f, SiH 4 ^HHl TEOS (tetraethylorthosilicate) , TMCTS (tetramethylcyc 
lotetrasiloxane), DADBS (diacetoxyditertiarybutoxysilane) ^4: tf-frftytf^^ ^^l^. ^^^(102B)^- S.^ 
& ©-g- 7}^±L- ?i^^A^^: SiH 4 ~NH 3 *m. ^fiW, SiH 4 cflA]^^ si 2 F 6> NF 3; SiF 4 -§-J£ Af^%v oi^ 



oi^jofl -§-^Ve^ ^^(320)^" 7^-^(340)^1 ^x^^](W)# 3E<S^H 7 r < t€^. #^^E^ lr (300)^1 *S 

^i^-K^i^)7f 3q^ei^i(w)^i ^^7> 3oo B c ^-e^H *f<a^ ^#^^ 5 oiEi-e ^# ^hi -s-^^n #^1 

#(300)^] aH+fe «r*^-(320)^| ^^ej^(W)« *\}*} 7>€ + {340)S^Ei 7Ho]e H|tiL{101)* >)^]a^ ^s] 
-3(102)^^1*^^7:1^^. 7| -^^1 n|^ej^l{W)7> 7^e|^(i02)^ A^ej (104)^1 ^ 

*7^ 7 }>H-fl^(104)^ Aj-^-^^-^E-i 37j|^ ^(JE.a)o>^)^ 33 *| e| *fl CW) # ^ 

^e)^l(W)7* ^#e>>*^.^^ oiflsj. ^ f ^4** 711°]^ ^^(101)& ^^flA-l ^m^^K ^, 



^^e|^l(W)7| e^HEi °1*^ ^, * 7 c VJ f (146)tt ^^o v -t-^I (142)* 'sK**-^ 

E1 0)^01) ^^a^ s^el*Il(W)# Ai^Bi (104)^1 ^=8^1 fl^H «fl^lt4. °] t g^^(^Alo>#)7r 

*9*3£h*^ ^B»-a (102)^1 ^^-fit-fr^fl-fe**^-*^ °1* ^^ 7 > Si^- ^1^^(104)^ 

^CW)*30or^H 7^ ^4. o] ^^e|^(w)Tr ^l^^H SiAja^., ^^.4^ fts^M^l^ A l?l^ * 

4£ Jglth ^ ^MI^^Itt, ^1(191)7* SI El ^]{19B)» ^fl^^M ^i^Bi(i04)^ 300 ICS 

^a] ^c}. 
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4^-4, 4^(106)7> 4^ 2:4 *§J±*fl 4*fl4 44^(102)4 4"^1# SOmTorr^ 4444. 4M(151, 

153)7} 7}}^o] ^ ^H(152, 154)7} 7}± 3(140. 170)* *1S444. ^43-^ 7}^ ^ % (140, 170) 
ofl ##4xr ^»o] n^.-ifBi ^14^14. 

Hi 4 4 4^1 ^447} ^4 4 Af^^^s *|4 4444 4^4(104)4 3fl^e1^|(W)* °1*4^4- HLs^( 

JE^?>fl-)fe *4^ *14^(I02)4 S3* fr4t4 4^(102)^14 *fl7l7V £]4^ 4#4^r 

zl 3jL r ^(132, 162)71- 711*8-44, 4^ iL# ^H*£l (134, 164)* 444 ^ g (140, 170)^3^4 NH 
3j 4^ ^ iH*-lr ^44(102H 5^44. *S.tL(151, 153)7}- bH^HS., 4^ =85.(152, 154)7f 

7}^ ^4(130, 160)^44 ^Bl>g(102)S H^sqfe 4* 4^Rr 4^ £4. 

H 144 4^(250)*! A HM3fe ^5l4i(102)ifl» ^44 ^El tf*), ^^[cfl SOmTorr^ £-4^, o|£ifl 

"r^ 5 NH 3 ^1 ^ 7}+7} 444(240H JE*J«4. n ^4 7}^fe ^44(242), ^^(246) 4 
$# ^ ( 2 60 )5l *^(268, 269) # 444 SjBj-as ^44^ 4^ #4^4^- «*44 ^ 4 

^44 ^^7> JI^JEjsL *flo|sH £^44. 



44^(102)4 4^44 -a-Hfe300*C 4^3^J44* ^ 6 l3^3t ^143144(110)^44 pH3£*I 

444^S HJfl-«*m ^ft* 4*14 4^14 4711(120)4 444 44(124H TEM E-flft^. 

^^-^(124)#*^?VpV^H^^^i^o1 1^44 44(200H ^ *] 4^1^4^*^(210)4 

444(230)4-444 44^2(102)^ J£ fi d«4. 444 4^1(124)4" 4^(200)*^ 4^, 

44 4^ 444, *3i(2io) 44* *r 44. 43H 4^4 4 6 lH^-4^- 4-44 4^ 

4i44 2 ^ 4 £1-^(102)^1 ^ 44- 

44H^4^ 4 44(102)4 7>^# #4^4444 #4^4 CVD ^*\7\ 4 134 (104)^4 44 ^4 ( 
wnM14 ^^S44. «H#*(i94)*l 4^4^r l^ir, ^1*** 44*Tl4 4444- 6 l3Hl 4^4, ^4 

4^ H^ll^ 4^1: 444 ^4 44. 

44-A^- 444 4^4(104)4 -&J£.7> ^44fe ^ ^-^^4 S44^, ^14 44(191)^ 4^4(104) 
* ^444. 4^, ^4 7f)444 4^4^)1 4*fl4 4^4(104)4 -&^7} 4^ ^£^-4 ^444 44(191)^:- 
4^4(104)1- 7>444- 

1-4^4 cvd 4^1^ 44^1 444 ^4 44(444, 4 2^) 4^ ^^44. ^ ^, 44^^1(W)fe 4^4 44 4 
tn°\ 7fl4j^ #h.(ioi)« *«H4 ^144(102) 4^-^ g^^Ei #(300)4 4^4(320)4 4^4 J£-*44. 

4-^4(104)4 £#4, *7j- 44(H44%4fe 4^4(104)4 444^1(W)4 #44^- 4^44. 4714, r 4 2^- 
j 4^ 44444 4 4 44* 4# 4444 ^44 4-^4 #4-^4 CVD ^4 44°fl 4^4 4 

444, ^ } 7f^ T 7fl4 4^] (190)7^ *5L-Ir 4 250°c 44 4 350°C^ 4^444^ 444 44 44^ 
350 a c <^14^ 4^4 534 44* ^ 514. a*. 4-¥- 444^m f 442l4(W)44 A J44 ^^1 

^ ^44^ 441: ^ S^^r 4^7f 44 ^€-44. 



44€(i02)^lfe ± 44-^ 4^-4 4°1H^44 ^°J47fl 444^1 (W)^Itt 4^ 4444 44 

4^1 ^4 ^-4^ 444. 44^(102)4 (*^) °1 ^ °1 4 (W) ^1 €-444 £*^r 44 

47] ^^ofl ^44^ 44 44* 4 44- 4^14(102)44 ^#4 444^1(W)^r^-ti ^4^(360) 

s. ^^44 4-^44 4 ^144 ^444- °144> 4.^44, 4*4(320)^ 4^44{W)1- 4# 47fl4 4* 
44 4*44. 
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¥ 4 2 4447} 51 20# il^H 4*14- ^ 20^r £ *fl 2 ^HH 4€- 4*1^4 #4 

^4 % ^4(400)£] ^» 5^4*4. 3EL 20*lH, 51 1^1 £A]^ Jf^ ^oj^^^^^^oj^- ^ ^ S Jfc*)^ 

v\.=L 44^ #<>14. 

*1| i 44<i4 447K*]5L f ^ ^4 *l] 2 *J*Mfe 44(400)4 *]el44 €44 ^ 

y^L^Jf^ B|]7l^]fe- ti])7l^ojl 44 4<>)4. A I ^.C^Al, yfl7|7fl-b 7^ ^^(140, 1 70) *}} 4#"4tt 7}^ 

• «1]7|^ 4^ fl*<151, 153)S ^€4. *fl 2 444, ^71^1^ ^514(102)* ^#J^-#] 

4* ^H(106)^l 7f^ ^g-g-ig (140, 170)1- 4^ ^4xr 4°14^ 4 A 344. 



^M14?)]-b, ^] 2 ^-e- #4^4 44 44{40GH Si^^i, 4^ ^^(140)^ -fr-i^fe 4°14^ ^. 

3.(182) £| ^4-^1 ^3^. 4*1^ »sL(28G)£] ^314(102)3^ tfM7}451^- #4^4 **1 

(400)^1 «5fl ^ 3g«(106)^ &4. Hl±{181)fe 4°l*fl^ *a(182)» 7M45^r *14 

4l*]£j4 &4. n^^S., 7}^ ^^(170)4 -(h&^fe 4*1*8^ ^^{184)^1 44^f =S^r5H »jL ^1*1^* 

3.(184)51 4^^r ^ flH(106H ^#44 44. BEft, 4«.(183)fe 4°14-^ *3.(184)» 7fl3]4^4 
^#3.(184)^] ^*)44. £ 21* 7\d- an 7l^|^l fl1|7l ^44 <i4^4 ^ig^4. 



& 4^1 &M4, 444 4*14^ *3.(182, 184)^r ^ ^$(143. 172) ^1 ^JsL4 25mm ifl4 40mm 4 
T^-fr 7^44, 444, ^ ^H(106)^- 7}+7} 7>>i 2n#(143, 173)4 »fl7)^ «fliii4 €4 5^4°]^ 
^ aJ^^ ^^(140, 170H 4^4fe- 7^# al7l« <r $14- #3.(182, 184) 7} 5X4^ 

106H Sa^l*. *3.(182. 184)fe #5f3ti> ^] (400)^ ^ ^±i(roughing 
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